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The  en ergy  de pend ence  on  the  in trin sic  ef fi ciency,  ab so lute  ef fi ciency,  full  en ergy  peak  ab so -
lute ef  fi  ciency and peak-to-to  tal ra  tio have been stud  ied for var  i  ous wide band gap semi  con  -
duc  tor de  tec  tors us  ing the Geant4 based Monte Carlo sim  u  la  tions. The de  tec  tor thick  ness of
1-4 mm and the area in 16-100 mm2 range were con  sid  ered in this work. In ex  cel  lent agree  -
ment with ear  lier work (Rybka et al., [20]), the Geant4 sim  u  lated val  ues of de  tec  tor ef  fi  cien  -
cies have been found to de  crease with in  ci  dent g-ray en  ergy. Both for the de  tec  tor thick  ness
and the de  tec  tor area, the in  creas  ing trends have been ob  served for to  tal ef  fi  ciency as well as
for full-en  ergy peak ef  fi  ciency in 0.1 MeV-50 MeV range. For Cd1-xZnxTe, the de  tec  tor re  -
sponse re  mained in  sen  si  tive to changes in rel  a  tive pro  por  tions of Zn. For var  i  ous wide band
gap de tec tors stud ied in this work, the de tec tion ef fi ciency of TlBr was found high est over the
en  tire range of en  ergy, fol  lowed by the HgI2, CdTe, and then by CZT.
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IN TRO DUC TION
The wide band-gap (WBG) com pound semi con -
duc tors have at tracted a great deal of at ten tion re cently 
due  to  their  room  tem per a ture  op er a tion  ca pa bil ity,
high en ergy res o lu tion, and sim ple op er a tion. In re cent 
past, the ap pre cia ble growth has been ob served in their 
use  in  bio-med i cal,  ra di a tion  mon i tor ing  and  con trol,
in dus trial  im ag ing,  and  in  space  sci ence  tech nol o gies
[1, 2]. Since the ad  vent of AgCl ra  di  a  tion coun  ters by
van Heerden [3] and CdS room tem  per  a  ture semi  con  -
duc  tor de  tec  tors by Frerichs [4], the search for high
per for mance ra di a tion de tec tor has con tin ued. Among 
the  de sir able  char ac ter is tics  of  ra di a tion  de tec tor  are
high ef fi ciency, high res o lu tion and sta ble op er a tion at
room  tem per a ture.  While  the  early  ra di a tion  de tec tors
had  poor  char ac ter is tics,  the dis cov ery  of  the p-n Ger  -
ma nium  (Ge)  semi con duc tor  di ode  de tec tors  by
McKay [5] proved to be of land  mark im  por  tance.
Mayer ex  tended this work and de  signed Schottky di  -
ode sur  face bar  rier de  tec  tors of Ge that found wide
range of prac  ti  cal uses [6]. Sub  se  quently, the Sil  i  con
(Si) and high pu  rity Ger  ma  nium (HPGe) based semi  -
con  duc  tor de  tec  tors were dis  cov  ered and they made a
pro  found im  pact on de  tec  tion of low en  ergy g-ray and
X-ray de  tec  tion [7]. How  ever, both of these de  tec  tors
need to be op  er  ated at low tem  per  a  ture.
The  com pound  semi con duc tor  de tec tors  (CSD)
have a dis  tinct ad  van  tage over the semi  con  duc  tor or
scin til la tion  de tec tors.  They  ex hibit  higher  ef fi ciency
val  ues es  pe  cially at low en  er  gies where only a few
mil li me ter  thick nesses  of  these  ma te ri als  have  been
found suf  fi  cient. The low leak  age cur  rent and better
en ergy  res o lu tion  op er at ing  at  room  tem per a ture  are
the other at  trac  tive fea  tures of WBG com  pound semi  -
con  duc  tor de  tec  tors. The work on WBG com  pound
semi con duc tor  de tec tors  started  in  the  mid-for ties
with AgCl be  ing the first can  di  date stud  ied. This was
fol  lowed by CdS and GaAs which ex  hib  ited g-ray en  -
ergy  res o lu tion  at  room  tem per a ture  con di tions  [8].
How  ever, prep  a  ra  tion of GaAs in liq  uid phase with
high pu rity epitaxial ma te rial proved highly ex pan sive 
and non-re peat able. Con se quently, its com mer cial use
has been lim  ited.
The g-ray de tec tion prop er ties of CdTe were first 
re  ported in the late six  ties [9]. It has a cu  bic zinc
blende struc ture and a num ber of dif fer ent meth ods ex -
ist for high pu rity crys tal growth in clud ing the so lu tion 
growth, the Bridge  man method and the trav  el  ling
heater method (THM). The HgI2 as CSD was first time
re  ported in 1971. It has CsCl like lay  ered crys  tal  line
struc  ture. It has a large value of the band-gap en  ergy
and con  se  quently small value of ther  mal dark cur  rent,
ren der ing  it  suit able  for  room  tem per a ture  op er a tion.
The cad mium zinc tel lu ride Cd1-xZnxTe (x £ 0.2) is rel -
a  tively more re  cent con  tender for the room tem  per  a  -
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*  Cor re spond ing  au thor;  e-mail:  nmm@pieas.edu.pkture semi  con  duc  tor de  tec  tors. The CZT has zinc
blende struc ture with large en ergy band-gap which re -
duces dark cur  rent. Also, it has lower in  trin  sic car  rier
con  cen  tra  tion as com  pared to CdTe [10, 11].
Ca roli et al., in 1992 mod eled a g-ray spec trom e -
ter  ca pa ble  of  im ag ing  for  as tro nom i cal  ap pli ca tions
with the help of the Geant3 based Monte Carlo sim u la -
tions [12]. Their study was cen  tered upon find  ing the
de  tec  tion ef  fi  ciency of CdTe in 0.05-5 MeV en  ergy
range and pre  dict  ing the spa  tial res  o  lu  tion of the de  -
tec  tor, both as a func  tion of the in  ci  dent g-en ergy  and
their  an gle  of  in ci dence.  Their  sim u la tions  pro duced
sat is fac tory  re sults  for  g-spec tros copy.  The  out stand -
ing prob  lems in  cluded: (1) the pack  ing such type of
bar de  tec  tors to  gether so that their res  o  lu  tion may not
get af  fected and (2) the im  prove  ment of the de  tec  tor
re  sponse at higher en  er  gies.
  Coupat et al., in 1987 stud ied the HgI2 semi con -
duc tor  de tec tor  re sponse  for  g-ray pho  tons us  ing the
Monte Carlo sim u la tions. They were able to match the
two cor re spond ing spec tra within the ac cept able lim its 
for sim u lated and ex per i men tal re sults. How ever, their 
study  lacked  re sults  for  im por tant  pa ram e ters  in clud -
ing ef  fi  ciency and the spec  tral com  par  i  sons were lim  -
ited to few sources [13].
Jung et al., re  ported a new method to eval  u  ate
the trans port prop er ties of CdTe and CdZnTe de tec tors 
[14]. The sim  u  la  tions were car  ried out for col  lec  tion
ef fi ciency  of  CdTe  g-ray de  tec  tor by Vittone et al., us  -
ing ISIDE based Monte Carlo sim  u  la  tions [15]. They
ob tained col lec tion ef fi cien cies for dif fer ent bias volt -
ages and shap  ing times. They used ion-beam in  duced
charge (IBIC) tech  nique and sim  u  lated 57Co spec  tra
using the ISIDE code and con cluded that spec tral res o -
lu  tion of CdTe im  proves as col  lec  tion ef  fi  ciency peak
flat tens.  Jung  et al., stud  ied cad  mium zinc tel  lu  ride
CZT de  tec  tors as 3-D g-ra di a tion  cal o rim e ters  [16].
They sim  u lated the en ergy de pend ence of the de tec  tor
ef  fi  ciency along with the spec  tra for 0.662 and 5 MeV
in ci dent  g-rays and found the de  tec  tion ef  fi  ciency of
CZT in be tween those of HPGe and scin til la tion de tec -
tor.
Tan et al., ex  am  ined the re  sponse of cad  mium
tellurie (CdTe) and cad  mium zinc tel  lu  ride (CdZnTe)
de  tec  tors of dif  fer  ent thick  nesses in strong mag  netic
field both ex per i men tally and us ing the Geant4 Monte
Carlo  sim u la tions  [17].  Skyrpnyk  et al., com  pared
Geant4 (ver  sion 4.9.4), pre  dic  tions with the cor  re  -
spond  ing EGSnrc Monte Carlo sim  u  la  tions [18]. The
de  tec  tors un  der the study were the HgI2 and thal  lium
bro  mide (TlBr), cov  er  ing the 0.026 MeV-3 MeV en  -
ergy range. For a wide en  ergy range of  g-rays (0.026
MeV-3 MeV), the EGSnrc re  sults matched only with
Geant4 Penelope 2008 EM-pack  age. Apart from the
en ergy loss, many ad di tional pa ram e ters must be stud -
ied for the WBG com  pound semi  con  duc  tor de  tec  tors
to fully ex  plore their prop  er  ties and scope. Cheves et
al., (2012), per  formed the CdTe de  tec  tor ef  fi  ciency
cal i bra tions  with  dif fer ent  thick ness  tar gets  us ing  the
in  duced X-ray emis  sion (PIXE) tech  nique [19]. They
stud ied the spec tra of a cooled CdTe de tec tor in en ergy
range 8.047 keV-98.439 keV. The re  sults in  di  cate that
the CdTe could be the use  ful can  di  date for spec  trum
stud  ies of es  pe  cially rare earth el  e  ments. But, the
PIXE tech  nique can be of use only in some lim  ited ar  -
eas.
A lot of re  search work on CSD has been car  ried
out in the past, for their char ac ter iza tion, spec tral stud -
ies,  and  their  ap pli ca tions  to  as tro phys ics,  nu clear
med  i  cine and other fields. Rybka et al.,  in ves ti gated
some of the as pects of g-do sim e try, ther mal ef fects and 
I-V char  ac  ter  is  tics of CdTe and CdZnTe de  tec  tors ex  -
per i men tally  and  the  de tec tion  ef fi ciency  with  the
Geant3 sim  u  la  tion code [20]. But, in the view of the
huge scope for the ap  pli  ca  tion of WBG com  pound
semi  con  duc  tor de  tec  tors, a de  tailed study of the ba  sic
as pects  of  the  com pound  semi con duc tor  de tec tor  per -
for mance is needed. In re gard to this, the in trin sic ef fi -
ciency,  ab so lute  ef fi ciency,  full  peak  ef fi ciency,
Compton-to-peak and Compton-to-to  tal ra  tio of de  -
tec tor  are  among  the  prom i nent  de tec tor  char ac ter is -
tics to be stud  ied. The dosimetric stud  ies and en  ergy
de po si tion as pects were also needed to be ex plored for
the com pound semi con duc tor de tec tors for their med i -
cal and nu  clear safety ap  pli  ca  tions.
In this work, a com par a tive study of g-ray de tec -
tion prop  er  ties of var  i  ous WBG com  pound semi  con  -
duc  tor de  tec  tor has been per  formed us  ing the Geant4
toolkit. The de tec tors in clude the CdTe, CdZnTe, HgI2
and TlBr. The vari  a  tion of the in  trin  sic- and full-peak
ef  fi  cien  cies, along with the peak-to-to  tal ra  tios with
en ergy  of  g-ray pho  tons and with de  tec  tor di  men  sions
has been stud ied for the three types of de tec tor ma te ri -
als. This work en com passes much wider en ergy range: 
0.01 MeV-50 MeV. The ef fect of the de tec tor re sponse
to the changes of zinc com po si tion in CdZnTe de tec tor 
has also been per  formed in this work and the cor  re  -
spond  ing re  sults are re  ported. Fi  nally, the re  sults for
en ergy de po si tion and dose cor rec tion fac tor for all de -
tec  tors are also in  cluded.
MA TE RI ALS  AND  METH ODS
In this work, the Geant4 toolkit has been used to
sim u late  and  track  g-ray pho  tons through mat  ter [21].
It is based on four es sen tial fea tures: (1) Ge om e try, (2)
In  ter  ac  tion phys  ics, (3) track  ing, and (4) scor  ing.
The De tec tor Con struc tion class in Geant4 al lows 
us  ers to setup a world vol  ume con  tain  ing a ra  di  a  tion
source and sen  si  tive de  tec  tor along with the re  main  ing
en vi ron ment. In these sim u la tions, the ma te rial for sen -
si  tive de  tec  tor was taken from the Geant4 built-in da  ta  -
base man ager G4NistManager.  The world vol ume was
taken as 50 cm × 50 cm × 50 cm. The de  tec  tor was
placed at such or  i  gin that the source to de  tec  tor
front-sur  face dis  tance was 10 cm.
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ployed for the in  clu  sion of the elec  tro  mag  netic and elec -
tron/pos i tron  pro cesses.  There fore,  all  pho ton  in ter ac -
tions in  clud  ing the Photo-elec  tric ef  fect, the Compton
scat ter ing  and  the  Pair-pro duc tion  were  con sid ered.  The
elec tron  in ter ac tions  cover  the  ion iza tion,  mul ti ple,  and
Ray leigh scatterings. For pos i trons, the an ni hi la tion pro -
cess is in  cluded ad  di  tion  ally. The Range Cuts or thresh  -
old  val ues  cov er ing  0.01-1  mm range have been used in
this study. The op ti mum value which main tains the ac cu -
racy of the re  sults while con  serv  ing com  pu  ta  tional time,
has been found as 1 mm which is equiv a lent to the 990 eV
en  ergy cut-off for pho  tons.
The gen  eral par  ti  cle source (GPS) was em  -
ployed for the de  scrip  tion of spa  tial, spec  tral and an  -
gu  lar dis  tri  bu  tion of pri  mary par  ti  cles, due to its pro  -
vided flex i bil ity. The GPS was also used to spec ify the
po  si  tion, type (point, sur  face or vol  ume) and na  ture
(iso tro pic, beam, etc.) and en ergy of emit ted par ti cles.
The run ac  tion class
As the Geant4 car  ries out the par  ti  cle track  ing,
the  es sen tial  in for ma tion  re gard ing  in ter ac tions  and
en ergy de po si tion is col lected in the RunAction Class.
Us  ing these data, the val  ues of the de  tec  tor ef  fi  ciency
are  de ter mined  us ing  the  fol low ing  re la tions  [22]
Î = int
N detected
incident N
(1)
Î = abs detected
source
N
N
(2)
In the Geant4 pro  gram ex  e  cu  tion cy  cle, the user
spec i fies the to tal num ber of his to ries to be tracked. The 
sim u la tions  loop  through  gen er a tion,  track ing,  and
scor ing  of  in di vid ual  pho ton.    Sub se quently,  the  nec es -
sary  sta tis tics  re gard ing  the  par ti cle  are  col lected  in -
clud  ing the type of in  ter  ac  tion and to  tal en  ergy de  pos  -
ited by the par ti cle, etc. The RunManager loops through 
all emit ted par ti cles and when it fin  ishes, var  i  ous quan  -
ti ties of in ter est such as the in trin sic and the ab so lute ef -
fi  ciency, peak-to-to  tal and the peak-to-Compton ra  tios,
etc., are com  puted and the re  sults are fi  nally printed.
RE SULTS  AND  DIS CUS SIONS
First, the val  i  da  tion of the Geant4.9.3 phys  ics
model de  vel  oped in this work has been per  formed by
com par ing  it's  pre dic tions  with  the  sim u lated  ab sorp -
tion (in  trin  sic) ef  fi  ciency, with the ear  lier pub  lished
data. The de  tec  tor re  sponse was stud  ied by plac  ing a
point  iso tro pic  g-ray source at 10 cm from the de  tec  -
tor's front face. The en  ergy de  pend  ence of the ab  sorp  -
tion ef  fi  ciency of the CdTe de  tec  tor over 0.01
MeV-1.2  MeV en  ergy range was sim  u  lated us  ing the
106  his to ries  em ploy ing  source  bi as ing  tech nique  to
im prove  the  sta tis ti cal  ac cu racy  of  the  com puted  val -
ues. These re  sults com  pared with the cor  re  spond  ing
data by Rybka et al., [20] are shown in fig. 1. The ex  -
cel  lent agree  ment is found be  tween the Geant4 com  -
puted val  ues with ear  lier data through  out the en  ergy
range, val  i  dat  ing the cur  rent model used for the sim  u  -
la  tions. The de  tec  tor re  sponse has the ini  tial low-en  -
ergy  pho to elec tric  dom i nant  re gion  where  the  ef fi -
ciency re  mains max  i  mum and ex  hib  its flat re  sponse.
This is fol lowed by a Compton dom i nant re gion where 
some  con tri bu tion  due  to  the  pho to elec tric  ef fect  re -
mains but con  tin  ues to de  crease with the in  crease in
g-ray  en ergy.  Con se quently,  the  de tec tor  ef fi ciency
also shows a de creas ing trend in this re gion. As the en -
ergy of in  ci  dent g-ray pho  ton in  creases be  yond the
1.022 MeV, the pair pro duc tion also starts con trib ut ing 
and since the pair pro  duc  tion cross-sec  tion in  creases
with en  ergy, a cor  re  spond  ing in  crease in the de  tec  tor
ef fi ciency  is  ob served.
In the sec ond study, a per fo rated fil ter of Cu-W al -
loy was used at the en trance win dow of the CdTe de tec -
tor while the de  tec  tor di  men  sions and source-to-de  tec  -
tor dis  tance val  ues were kept iden  ti  cal to the pre  vi  ous
case. As shown in fig. 2, the re sult ing vari a tion of the in -
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Fig  ure 1. The com  par  i  son of the Geant4.9.3 (this work)
com puted vari a tion of the in trin sic ef fi ciency of the CdTe 
de tec tor  with  g-ray en  ergy with the cor  re  spond  ing data
from literature
Fig  ure 2. The com  par  i  son of the Geant4.9.3 (this work)
com puted vari a tion of the in trin sic ef fi ciency of the CdTe 
with the Cu-W al  loy with g-ray en  ergy with the
cor re spond ing  data  from  lit er a turetrin  sic ef  fi  ciency with the en  ergy of g-rays com  puted
us  ing the Geant4.9.3 (this work) has a good agree  ment
with the cor  re  spond  ing pub  lished data through  out the
0.01 MeV-1.2 MeV en  ergy range again val  i  dat  ing the
ef  fec  tive  ness of model used. The re  sults clearly show
the high-pass na  ture of Cu-W al  loy fil  ter as it ab  sorbs
the low en  ergy pho  tons mak  ing the over  all re  sponse of
the de  tec  tor rel  a  tively flat over the spec  i  fied en  ergy
range. The Cu-W fil  ter ef  fec  tively ab  sorbs the sub  stan  -
tial frac tion of low en ergy pho tons that would have nor -
mally  con trib uted  to wards  the  pho to elec tric  events  in
the de  tec  tor. The re  duc  tion in the num  ber of in  ci  dence
R. Hussain, et al.: The Study of Re  sponse of Wide Band Gap Semi  con  duc  tor ...
Nu  clear Tech  nol  ogy & Ra  di  a  tion Pro  tec  tion: Year 2014, Vol. 29, No. 3, pp. 242-248 245
Fig ure 3. The vari a tion of the in trin sic, ab so lute, full-peak ef fi ciency val ues and peak-to-to tal ra tio of CdTe de tec tor with
g-ray en  ergy for var  i  ous in  di  cated val  ues of the de  tec  tor thick  nessof these pho  tons, leads to a rel a  tive flat  ten  ing of the de  -
tec  tor re  sponse to  wards the de  sired range.
The  in trin sic  de tec tor  ef fi ciency,  the  ab so lute  ef fi -
ciency, and full-en  ergy peak (FEP) ef  fi  ciency val  ues
along with the peak-to-to  tal ra  tios show sen  si  tiv  ity to  -
wards the de  tec  tor thick  ness. The cur  rent Geant4.9.3
sim  u  la  tions show in fig. 3, an in  creas  ing be  hav  ior of the
CdTe de  tec  tor ef  fi  ciency with thick  ness in 0.1 MeV-50
MeV en  ergy range. The g-rays of this en  ergy range have
high pen e tra tion power in CdTe and by in creas ing the de -
tec tor thick ness, larger frac tion of the in ci dent g-ray pho -
tons  un der goes  in ter ac tion  with  the  de tec tor  ma te rial
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Fig  ure 4. Variation of the in  trin  sic, ab  so  lute, full-peak ef  fi  ciency val  ues and peak-to-to  tal ra  tio of de  tec  tors with g-ray
en ergy  for  var i ous  in di cated  de tec tor  ma te ri alswhich re  sults in the ob  served in  creas  ing be  hav  ior. Also,
as the de tec tor thick ness is in creased, the rel a tive num ber 
of full en  ergy de  po  si  tion events is higher than the par  tial
en ergy  de po si tion  events.  Sub se quently,  the  peak-to-to -
tal ra  tio also shows in  creas  ing trend with the de  tec  tor
thick ness.
A com  par  a  tive study of the de  pend  ence of the
de tec tor  ma te rial  of  in trin sic,  ab so lute  and  full-en ergy
peak (FEP) ef  fi  ciency as well as of the peak-to-to  tal
ra tio has been per formed with geant4.9.3. Since the in -
ter ac tion  prob a bil i ties  of  de tec tor  ma te rial  de pend  on
the  Z-num  ber, the val  ues of ef  fi  cien  cies are there  fore
ex  pected to in  crease with the rise in the Z-num ber  of
de tec tor. In agree ment with the ex pected be  hav ior, the
de tec tion  ef fi ciency  and  the  peak-to-to tal  val ues  are
dom  i  nant for the TlBr which is fol  lowed by the HgI2,
CdTe, and then by CZT as shown in fig. 4.
The Cd1-xZnxTe with x £ 0.2 al  lows var  i  ous val  -
ues of rel  a  tive Zn amount in the com  po  si  tion. In or  der
to study the sen si tiv ity of this com po si tion vari a tion on 
the  de tec tor  prop er ties,  the  en ergy  de pend ence  of  in -
trin  sic, ab  so  lute,  FEP  ab  so  lute  ef  fi  ciency  val  ues for 
x = 0.1  were com pared with the cor re spond ing data for 
x = 0.2. A sim  i  lar com  par  i  son was also per  formed for
the peak-to-to  tal ra  tio. The re  sults clearly in  di  cate the
in de pend ence of the de tec tor re sponse with the re spect 
to a rel a tive amount of Zn in the de tec tor com po si tion.
It may be noted that these re sults are pre lim i nary in the
sense that these do not in  cor  po  rate the cor  re  spond  ing
changes in the den  sity and the tem  per  a  ture de  pend  -
ence of the com  po  si  tions.
CON CLU SIONS
A com  par  a  tive study of the re  sponse of some
wide band-gap com pound semi con duc tor de tec tors has
been per formed in clud ing the CdTe, CdZnTe, TlBr, and 
HgI2  de tec tors.  The  re sponse  in clud ing  the  in trin sic  ef -
fi ciency, ab so lute ef fi ciency, full en ergy peak (FEP) ab -
so lute ef fi ciency and peak-to-to tal ra tio have been stud -
ied us  ing the Gean4 toolkit for 0.01 MeV to 50 MeV
en  ergy range. The de  pend  ence of the de  tec  tor re  sponse
on  the  de tec tor  di men sions  in clud ing  the  de tec tor  area
cov er ing  16-100  mm2 range and the de  tec  tor thick  ness
in 1-4 mm range has been stud  ied. The fol  low  ing may
be con  cluded from this study:
– the de tec tion ef fi ciency has been found to in crease 
with the de tec tor thick  ness in 0.1 MeV to 50 MeV
en ergy  range,
– the  to  tal  and  full  en  ergy  peak  ef  fi  ciency  also  in -
creases  with  the  de  tec  tor  area  in  the  0.1  MeV to
50 MeV en  ergy range,
– the  de tec tor  re sponse  re mained  rel a tively  in sen si -
tive to wards the changes in rel a tive pro por tions of
Zn in Cd1-xZnxTe with x £ 0.2, and
– over me dium and high range of en ergy range stud -
ied in this work, the de  tec  tion ef  fi  ciency of TlBr
re  mained lead  ing, fol  lowed by the HgI2, CdTe,
and then CZT. In the low en  ergy range, all de  tec  -
tors ex hib ited the same value of the de tec tion ef fi -
ciency.
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PROU^AVAWE  ODZIVA  POLUPROVODNI^KIH  DETEKTORA
[IROKOG  PROCEPA  KORI[]EWEM  PROGRAMA  GEANT4
Koriste}i Monte Karlo simulacije zasnovane na programskom paketu Geant4,
ispitivana je energetska zavisnost parametara poluprovodni~kih detektora {irokog propusnog
procepa – unutra{we efikasnosti, apsolutne efikasnosti, apsolutne efikasnosti energije punog
pika  i  odnosa  pika  i  celine.  Razmatrane  su  debqine  detektora od 1  mm  do  4 mm  i  povr{ine  od
16 mm2 do 100 mm2. Uz odli~no slagawe sa ranijim rezultatima (Rybka et al., [20]), efikasnosti
detektora dobijene simulacijom smawivale su se pri porastu energije upadnog gama zra~ewa. U
opsegu energija od 0.1 MeV do 50 MeV, uo~en je rastu}i trend za ukupnu efikasnost i efikasnost
detekcije energije punog pika sa porastom debqine i povr{ine detektora. Za Cd1-xZnxTe detektor,
odziv detektora ostao je neosetqiv na promene relativnog udela Zn. U celom opsegu energija,
najve}u efikasnost detekcije imao je TlBr detektor, a zatim HgI2, CdTe i na kraju CZT detektor.
Kqu~ne re~i: poluprovodni~ki detektor, Geant4, apsolutna efikasnost punog pika, {iroki
..........................propusni procep